. John P. Peters, circa 1947.
Proposals, published in 1937 by a committee of 400 physicians, urging that public funds support medical care for the indigent, medical research, and the improvement of medical education, and that federal health and medical activities be consolidated into a separate department. Although these proposals sound modest today, they were bitterly attacked at the time as radically dangerous and leading to "state medicine." In 1953, Peters was dismissed from his $50-per-year consultant position on a Public Health Service peer review panel because of an anonymous accusation of disloyalty. Dr. Peters fought the case to the United States Supreme Court, claiming the right to face his accusers, and was eventually exonerated.
It is appropriate, but in a sense paradoxical, to commemorate the contributions of John P. Peters to nephrology, because he never considered himself merely a nephrologist. He was a physician first and foremost, interested in the chemical derangements of disease. He called his domain the Chemical Division of the Department of Internal Medicine, and the interns and residents assigned to his service referred to it as "metabolism." Of course, metabolism included renal disease, which fascinated him from his early days in medicine, even before he performed cystoscopy on soldiers at the front who had trench nephritis in World War I and studied patients with glomerular nephritis on the research wards of the Rockefeller Hospital in New York. But metabolism also encompassed diabetes, endocrine diseases, lipid disorders, cirrhosis of the liver, toxemias of pregnancy, rheumatoid arthritis, gastrointestinal disorders, infections of the urinary tract, hypertension, and, frequently, heart failure -in short, anything that the boss happened to be interested in and that measurably altered the chemistry of body fluids.
The measurement of the chemical constituents of body fluids provided the first of three cornerstones of Peters' approach. He It is clear from his writings that the kidney was his favorite organ. The descendant of a line of Episcopal ministers reaching back to Colonial days speaks of the other organs, the skin, lungs, and gastrointestinal tract, as "ruthless" in their disregard of the volume and composition of body fluids and so intent on their own highly specialized functions that their conduct is irresponsible. "The stomach continues unconcernedly to secrete hydrochloric acid long after the chloride of serum has fallen below the lowest normal limits" [4] . "The kidneys at times are compelled, in addition to their regular duties, to compensate for the mischievous irresponsibility of skin, lungs, and gastrointestinal tract towards their obligations to body water" [5] .
The first half of Body Water is devoted to a detailed discussion, still remarkably instructive more than half a century later, of the Donnan effect, the There is something a little absurd in discussing the pH or the acidity of urine and acid excretion as if either were an independent function. The acidity of urine, however it may be expressed or measured, is a heterogenous congeries of functions; it is, in the last analysis, determined by the mixture of acid and basic ions which results from the processes outlined above in which each of these ions is, within limits, separately controlled [6] .
This view of urinary acidification expressed in 1935 formed the basis of the important contributions of William B. Schwartz four decades later to our understanding of the renal acidification process.
Peters' ideas on the importance of "effective blood volume" in controlling the kidney's excretion of salt are best expressed in an influential (and controversial) paper on "The Role of Sodium in the Production of Edema," published in the New England Journal ofMedicine in 1948 [7] . This lecture was presented by invitation to a meeting of the Boston City House Officers Association (presided over by Dr George Schreiner, who later headed the famous renal unit at Georgetown University Hospital in Washington, D.C.). In the controversy raging then between the proponents of "backward failure" and "forward failure" in the pathogenesis of heart failure, Peters placed himself squarely in the backward-failure camp. If the effective blood volume was already low in heart failure, venesection was not likely to improve the situation. He could not resist remarking, "Stead and Ebert are so impressed with the importance of expanded volume that they have advocated venesection for the treatment of the shock syndrome of coronary occlusion. That their patients died seems not to have dismayed them" [7] . Eugene Stead, then Professor of Medicine at Duke, found it hard to forgive Dr Peters for that gratuitous comment.
Peters' very first major work in the 1920s concerned the clinical implications of the Henderson-Hasselbalch equilibrium in normal blood and disease states. Using the apparatus designed by Donald Van Slyke for the determination of carbon dioxide combining power in blood, he systematically delineated the changes occurring in peripheral blood in uremia [8] , diabetic acidosis [9] , and heart failure [10] .
The early publications of Peters on the physiology of respiratory alkalosis, [11] in which he and other volunteers overbreathed to the point of faintness and tetany, make interesting reading. In reports now mostly forgotten, he described quite accurately the rapid decrease in serum inorganic phosphate level and the increase in the concentration of chloride and organic acids in serum that formed the basis of many a later career when they were rediscovered by others.
Among Peters' most important contributions was his analysis of the pathogenesis of edema. He emphasized and put into context the importance of Starling's law governing the passage of fluid across capillary walls. His cogent monograph "Malnutrition and Edema" [12] and his clearcut demonstration that infusions of concentrated albumin solutions produced profound diuresis in nephrotic patients, but were antidiuretic in healthy subjects, established the importance of hypoalbuminemia in the causation of nephrotic edema. (This is a lesson still being relearned by some modern, less physiologically minded nephrologists.) He coined the term "dehydration reaction" for the renal retention of sodium on behalf of "some function of the volume of the circulating blood."
With Elkinton, Danowski, and Winkler, he investigated key aspects of the physiological state and treatment of saltdepletion shock [13] . His associates made the important (and still unexplained) observation that when hyponatremia accompanies circulatory shock, protein is lost from the circulating bloodstream much more rapidly than when the serum sodium level is normal, thus providing a rationale for the correction of hyponatremia with hypertonic saline in the presence of hypotension.
Using the flame photometer, he investigated all sorts of hyponatremic states in sick patients. He and his associates described the tendency for patients with renal disease to waste salt in the urine [2] and for those with pulmonary disease and certain kinds of cerebral disease to do the same [14, 15] . It remained for William B. Schwartz, Fred Bartter, and Alexander Leaf and his associates (although never part of Peters' division, they were greatly influenced by his writings and thoughts) to show the importance of the inappropriate secretion of antidiuretic hormone in the pathogenesis of these disorders.
Peters had definite ideas about the treatment of acute and chronic renal failure, based on long clinical experience and meticulous balance studies. He derided the prevailing practice of restricting protein intake to the point of malnutrition, emphasizing the importance of adequate protein and calorie intake to maintain the body's stores of protein [16] . This concept has been rediscovered by the nephrology community with the observation that mortality in end-stage renal disease correlates better with hypoalbuminemia than with any other single measurement. He also emphasized the importance of preventing dehydration and maintaining salt and water balance in acute renal failure, as well as in chronic forms of renal insufficiency [17] .
Peters recognized early the tendency in acute illnesses of all sorts to increase protein catabolism, a process he termed "the injury reaction," and noted the futility of attempting to reverse this early catabolic reaction by artificially high intakes of protein, as was then (and still is in some quarters) the custom in patients with acute renal failure and after surgery [18] .
Peters was greatly interested in the phenomena of toxemias of pregnancy [19] [20] [21] . He held a unified view, decrying the notion that eclampsia was a different disease from preeclampsia simply because it presented with seizures and emphasizing the predisposing nature of underlying renal and vascular disease. Pregnancy, he believed, lent "a peculiar and explosive coloration" to conditions affecting the kidneys and vascular system, a concept that is now generally accepted with the discovery of the pathogenetic role of platelet aggregation and fibrin thrombi in this condition.
In the pre-antibiotic era in which he practiced, he was continually impressed with the importance of infection in triggering diabetic acidosis and initiating deterioration of renal function in patients with kidney disease, as a possible cause in a minority of cases of toxemias of pregnancy, and especially as iatrogenic complications of invasive procedures. Well before the landmark reports of Paul Beeson and Edward Kass on the role of the urinary catheter as a cause of urinary infections, Peters inveighed against the wicked consequences of bladder catheterization for the convenience of the medical and nursing staff. "Murder is against the law in Connecticut," he told me once when I wanted to slip a catheter into an elderly oliguric patient, "and I don't think that doctors should be above the law." He continued, looking sadly out of the window, "I knew a Frank Epstein once who put his patients first, who was not consumed by simian curiosity." I was suitably chastened but also touched by his obvious sincerity and concern.
A great teacher's legacy includes his students; some of these students who gravitated to the study of the kidney are listed in Table 1 . All these students have had students of their own, and through the com- Some of these fragments of genetic material were never the subject of scientific papers, but are nonetheless influential ( Table 2 ) .
" Table 2 . Favorite aphorisms of John P. Peters.
* The proper study of mankind is man. * If you don't examine the trees, you may get lost in the woods. * A patient needs a doctor, not a committee. * Doctors treated individuals, not statistical averages. * A scientific investigation must be more than a catalogue of ships. * But do you know? * Abjure noun-adjectives! * Give the analgesic before opening your eyes, for morning nausea. * Contrast baths, properly administered, for peripheral vascular disease.
His interns and residents were expected to know every detail about all his patients. When an unlucky intern tried to fudge an answer by saying, "As far as I know, Dr. Peters, she had a bowel movement yesterday." He was cut off with "But do you know?" Most of them never tried that ploy again.
He believed religiously that good English usage involved the avoidance of noun-adjectives wherever possible. Hence, it was "the volume of the circulating blood," not "blood volume," and "the size of the kidneys," not "kidney size." After a while, he accepted "serum sodium" as a workable substitute for "the concentration of sodium in the serum."
His interns were asked to determine the pattern of pain and administer the analgesic before the pain occurred. Nausea was best aborted and prevented, rather than treated after the fact, by giving black coffee in the morning before the eyes were open. Contrast baths, prepared according to a formula that only he remembered, administered for exactly the right number of seconds in hot water and exactly another number of seconds in cold water, were very good for peripheral vascular disease.
There is a message that transcends these. We 
